3.6 EXPLO

NASAfESA/fSOHO



https://www.youtube.com/watch?v=Uhy1fucSROI



https://www.youtube.com/watch?v=Uhy1fucSRQI

‘ Where does the sun come from?

= Solar Nebula Theory = theory that describes how
stars and planets form from contracting, spinning
disks of gas and dust. (fig. 8.24 p.313)

 avast cloud of gas and dust,
Nebula which may be the birthplace of
stars and planets.
forms

 a celestial body made of hot gases,

Star mainly hydrogen, and some helium
« Spinning particles of dust and gas slam into

Planet each other and stick together (like a snowball)




'How did the Solar System Form?

= A protostar forms in the centre of a nebula

= Around the protostar dust particles form
planetesimals which may become planets.

= Spinning mass flattens into a disk with planets
orbiting on the same plane in the same direction




“Exosolar planets

Milky Way Galaxy

= A planet orbiting another
star.

. = Over 1000 discovered
so far, there are
probably millions.

=== u Often discovered by the
changing light levels of
a distance star as the
planet orbits the star.




Formation of the Sun

1. A nebula collapses and
contracts, the protostar
reaches temp. of

10 000 000°C

2. Nuclear Fusion starts
In the core = hydrogen
nuclei combine to form
helium nuclel, energy
produced.

Trifid Nebula/Messier 20 escope * IRAC + MIPS
NASA / JPL-Caltech / J. Rho (SSC/Caltech ) ssc2005 -02a




3. Helium builds up in the core, ' Gravity WM @ Prossure |
Increases pressure for star to grow, @ - |
but if this is balanced by gravity the */ \*

star is stable (like our Sun now).

4. As helium builds up in the core, it @ \ /
enlarges, causing the sun to grow
(in a few billion years)

5. Our sun (and our solar system)
formed 5 billion years aqgo, it has
grown by 30% and has only 5 billion
more years left in its life!

Life Cycle of the Sun

Red 'olant
Gradual warming Planetaty Nebula

White Dwarf

Birth 1 2 3 4 5 6 7 8 9 10 11 12 13 14
Billions of Years (approx.) ‘
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Size of Earth for Comparison

29 March 2001




Characteristics of the Sun

= Photosphere: “surface” of the Sun

= Sunspots: actually brighter than the photosphere.

Informative about the sun’s rotation, the sun rotates faster at the
equator than the poles!

Appear in cycles, as often as every 11 year

= Solar prominences are streams of glowing gas that arch into
space and then return to the Sun.

= Solar Flares/Solar Winds: a stream of fast-moving charged
particles ejected by the Sun into the solar system.

- Cause - from an area of sunspots

- Solar Winds that hit the Earth create auroras (and also damage
electric equipment in space and electric grids on Earth)

- North Pole = aurora borealis, South Pole = aurora australis




Draw and label:
Sunspot, solar flare, photosphere, core




How Big is the SUN?

Our Sun has a diameter of 1.4 million km and Earth a diameter of almost 13,000 km

If the Sun were the size of an official league
basketball, Earth would be a little dot
no more than 2.2 millimeters
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See how our
Solar System's planets
would look like in
the same scale

Pluto

= Neptune

3 Uranus

Jupiter

Mars
Earth
. Venus

Mercury

Orbital distances
are nol depicted
proportionally










‘ Importance of the Sun

= Basis for most life processes (animals & plants)
= Light - photosynthesis - food chains
= Generates winds and ocean currents

= Absorbs wavelengths of radiation then emits
radiation to atmosphere; this cycle warms the Earth

= Greenhouse effect is very important, only to a
certain point




The Greenhouse effect

3 Some solar radiation is 6 Some. Of the infrared
reflected by the atmosphere radiation passes
and earth’s surfaoe through the atmosphere
through T cloar™ '103'Watt'perm2
atmosphere. g
Incoming solar radiation: S|
343 Watt per m?
— — N H O U S = G A s

5 Some of the infrared radiation is
absorbed and re-emitted by the
greenhouse gas molecules. The

direct effect is the warming of the
earth’s surface and the troposphere.

Surface gains more heat and
infrared radiation is emitted again

4 Solar energy is absorbed by the
eanh’s gudaceand warms it... ... and is converted into heat causmg
the emission of long

il ()]
Arendal yNEp
PHILIPPE REKACEWICZ



Homework

= Read p. 306-311
m P.311#1to5




